Materials. All chemicals obtained from Aldrich Chemical Co. were of the best available purity and used without further purification unless otherwise indicated. Milli-Q water was used for all preparations.
Instrumentation. UV-visible spectra were recorded on Agilent Technologies Cary 8454 spectrometer equipped with a UNISOKU Scientific Instruments for variable temperature experiments. CD spectra were recorded from 190 to 300 nm with a JASCO J-1500 CD spectrometer. Surface charge (zeta-potential) were analysed using a Beckman Coulter Delsa Nano C particle analyser according to protocol. Fluorescence measurements were performed using Jasco FP-8500 fluorescence spectrophotometer at 65 o C with a data interval of 0.5 nm.
The FT-IR spectra were measured in Bruker-Alpha Eco-ATR FTIR instrument in the frequency range of 400 -4000 cm - under static conditions till the colour of the solution changed from light yellowish to pink/purple in each case. The unreacted protein was removed by washing the reaction mixture using milli-Q-water at least three times. The AuNPs were centrifuged at 10,000 rpm (3 times) for 5 minutes after each successive washing respectively. To confirm the formation of AuNPs, in each case, we have recorded the UV-visible spectra and followed the characteristic SPR (Surface Plasmon Resonance) band of AuNPs at 550 nm for each combination. The UV-visible spectral studies confirmed that the zein vs HAuCl4 ratio is 0.20 % w/v to 0.25 mM to obtain uniform sized AuNPs with high yield. We have prepared the above AuNPs by following the reported literature with some specific modification. 1, 2 Reactivity Studies. The formation of zein capped AuNPs was confirmed by following the characteristic SPR band (550 nm) using UV-visible spectroscopy. First, zein protein (10 mg) was dissolved in minimum amount of 90% aqueous ethanol solution mixture, and then SDS aqueous solution (10 mM, 14.4 mg) was added to make total volume 5 mL. To study the kinetics of AuNPs formation, we followed the reaction of zein protein solution with the gold aqueous solution. In this regards, 50 µl of HAuCl4 (25mM) was added to the prepared zein protein solution (2 mL, 10 mM SDS) and then followed by UV-visible at 65 °C. The blank for the above reaction was SDS solution (10 mM). UV-visible spectral measurements suggested that reaction complete in ~2 hours ( Figure S1 ). suggesting that the best suitable temperature to prepare the AuNPs is 65 °C ( Figure S2 ).
Fluorescence studies. Inherent fluorescence property of zein is due to the presence of Tyrosine amino acid and the intensity decreases when it interacts with NPs. 3, 4 The decrease in the fluorescence intensity is quantitative with respect to NPs concentration and therefore the Gel Electrophoresis: Gel electrophoresis was carried out in order to find the charge on the nanoparticle. 0.2% sucrose gel was made in 1x TBE buffer and kept at 5°C to solidify.
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Nanoparticle was loaded with the help of loading dye. The gel was run at 90V in TBE buffer for 45 minutes.
Mechanical Properties:
We have also performed the basic experiments to determine the tensile strength and elongation/strain at failure. [8] [9] [10] These two physical parameters are the most important properties of a polymer to be used in industrial applications. We have prepared the 
Where, , , , , and are the reduced modulus, adhesion forces between the tip and the counter sample, deformation on the counter sample surface at peak force, tip radius, cantilever spring constant and vertical displacement of the cantilever, respectively. Thus, the reduced modulus ( ) can be calculated by the given equation. 12 
